ABSTRACT
. Its consumption has been associated with the improvement of the immune system, antitumor activity and reduction of cholesterol 4, 5 .
Although the studies are still scarce and contradictory.
Research also indicates that the consumption combined of probiotics with particular subtracts (prebiotics) can optimize its functional effects. Prebiotics are "a nondigestible food ingredient that beneficially affects the host by selectively stimulating the growth and/or activity of one or a limited number of bacteria in the colon". In that category are included inulin and oligofructose which can be found in onions, artichoke, chicory, garlic, yacon and banana 6 .
Moreover, bananas (Musa ssp) are also known as a source of energy, fibers and resistant starch. Banana pulp flours contain 61-76% of starch, 6-15% of total fibers, 2-3% of soluble fibers and 4-12% of insoluble fibers 7 . It is important to highlight that in unripe banana pulp flours about 17% is resistant starch (RS), a kind of starch non-digested/absorbed in the small intestine, but can be fermented in the large intestine and produce beneficial effects as reduced glycemic and of cholesterol 8 . Furthermore, banana consumption has already associated with decreased oxidative stress and increased resistance of LDL-c to oxidation 9 .
Considering the importance of foods to the maintenance of health and the contradictory and scarce results about the benefits of kefir and banana flours, this work goal to evaluate the symbiotic effect of the consumption of kefir and banana pulp and skin flours on the serum lipid profile of rats fed cholesterol-rich diet.
Methods

The in vivo assay was conducted in Health Sciences
College-FACISA/UNIFOR-Formiga-MG-Brazil and was The suspension was transferred into bottles and incubated at 25ºC, the change of the nutrient material being done every 24 hours following the methodology proposed by Cardoso et al. 10 .
Chemical composition of banana pulp and skin flours
The centesimal composition analysis of the flours was conducted according to the methods proposed by the AOAC 
In vivo assay
Thirty Male Wistar rats of 70-80 g body weight were placed in individual cages under controlled conditions of light (12 h light-12 h dark) and temperature (25 °C) and were given free access to diet and water. After a 7-day acclimation period, the animals were divided randomly into 2 groups: (a) animals fed standard diet AIN-93G (n=6) and (b) animals fed hypercholesterolemic diet (cholesterol 0.5% and hydrogenate vegetable fat 3.5%) (n=24).
After 21 days, these animals were subdivided into five groups: 
Diet (total in grams)
1000.00 1000.00 1000.00 1000.00 1000.00
Euthanasia of the animals and sample collection
At the end of the experiment, all rats were fasted for The fraction HDL-c was determined by precipitation of chylomicrons, VLDL (very low density lipoprotein) and LDL-c (low density lipoprotein) with phosphotungstic acid and magnesium chloride. After centrifugation at 4000 rpm for 10 minutes, the fraction HDL-c remains on the supernatant, its being determined by utilizing the kit and methodology by the enzymatic method previously reported for total cholesterol.
The fraction LDL-c + VLDL cholesterol was determined by difference between the total cholesterol total and the content of HDL-c according to the formula by Friedwald 13 .
Statistical analysis
The results are expressed as mean ± standard deviation.
For comparison of the arithmetic means Tukey test are employed using the software GraphPad InStat. The significance level of 5% (p<0.05) was adopted.
Results
Banana pulp and skin flours composition (Musa
paradisiaca)
The chemical composition of the banana pulp and skin flours (Musa paradisiaca) is in Table 2 . 
Influence of kefir consumption and banana flours in the plasma levels of lipids
The Table 3 shows the average contents of total cholesterol, HDL-c, non-HDL cholesterol (VLDL + LDL-c) and triacyglycerols of Wistar rats fed cholesterol-rich diets, either with or without the addition of kefir and banana pulp and skin flour. 
The animals fed only cholesterol-rich diet presented statistical increase in the levels of total cholesterol relative to the control group, indicating that this model is capable of inducing hyperlipidemias. Nevertheless, the concentration of cholesterol used in these diets was not capable of inducing hypertriglyceridemia.
Similarly, Liu et al. 16 did not find any increase of triacylglycerols in hamsters fed 0.35% of cholesterol for eight weeks.
In spite of the high fiber content, the addition of banana pulp (7%) and skin (1%) flour did not alter the plasma levels of total cholesterol, HDL-c and LDL-c. However, they reduced the TG levels in 22%. In this group, the TG contents were similar to the standard group (without the addition of cholesterol).
Horigome et al. 17 found that the banana pulp (Musa sapienturn L., cv. Cavendishii), unripe or ripe, dehydrated (-30°C) was capable of reducing the serum levels of total cholesterol and LDL-c. But, banana pulp flour dried at 65°C did not result into the same effect.
The authors claim that the fraction fiber was likely altered during the heating by browning reactions, resulting into the disappearance of the hypocholesterolemic effect of the banana pulp.
On the other hand, bananas are also sources of flavonoids, Bananas are considered sources of inulin, an important prebiotic which associated with lactic bacteria can optimize the benefits of probiotics. Thus, supplying kefir together with banana flours was opted for. However, it was not possible to verify the symbiotic effect between both.
Conclusions
At the concentrations utilized, the banana pulp and skin flours did not influence the plasma lipid levels of the animals fed cholesterol-rich diet. However, the fermented kefir significantly reduced the plasma levels of the VLDL and LDL-c and triacylglycerols as well as raised the levels of HDL-c, which reinforces its beneficial effects in reducing the risks of cardiovascular diseases.
